UV-irradiated plasmid pNovl containing a cloned fragment of chromosomal DNA could be repaired by excision, but plasmid p2265 without homology to the chromosome could not. Establishment of pNovl was more UV resistant in Recthan in Rec+cells.
UV-irradiated plasmid pNovl containing a cloned fragment of chromosomal DNA could be repaired by excision, but plasmid p2265 without homology to the chromosome could not. Establishment of pNovl was more UV resistant in Recthan in Rec+cells.
We investigated the transforming ability of two different UV-irradiated plasmids assayed on excision-defective and wild-type Haemophilus influenzae. Transformation by one of the irradiated plasmids has also been assayed on Recstrains and on a strain lacking a defective prophage. Both plasmids were assayed with recipient cells that contained DNA partly homologous with the plasmid, a necessary condition for adequate transformation frequencies with these plasmids. The 9.6-megadalton plasmid pNovl contains a cloned 5.9-megadalton portion of the H. influenzae chromosome (15) and thus had substantial homology with the recipient chromosomes. With the 34-megadalton plasmid p2265, however, we have not been able to detect homology with the H. influenzae chromosome, as judged by nick translation and disk hybridization (N-.L. Clayton and J. K. Setlow, unpublished data) and this plasmid has never been observed to integrate into the chromosome (W. L. Albritton and L. Slaney, unpublished data). The transformation frequency of the tetracycline marker of p2265 (2) is three to four orders of magnitude higher when the recipient cells contain a plasmid (pamp90383) partly homologous to p2265 than when there is no plasmid in the recipient, presumably because of a highly efficient marker rescue mechanism dependent on Rec+ genes (1) . The presence of the homologous chromosomal DNA in pNovl also substantially increases the transformation frequency for the ampicillin marker over that of the nonhomologous parent plasmid RSF0885, partly because of specific DNA uptake sites (17) in the cloned portion. Transformation of the cloned novobiocin marker of pNovl is higher than ampicillin transformation and almost always results in a plasmid-free cell with the novobiocin marker integrated into the chromosome (15) . However, the ampicillin marker of pNovl does not become integrated into the chromosome, and thus, ampicillin transformants always contain a plasmid (15).
Wild-type H. influenzae strain Rd and mutant derivatives rec-l and rec-2 and excision-defective mutants uvr-l and uvr-2 have been described previously (6, 9, 13, 14) . Strain BC200 (3) is a derivative of strain Rd lacking an inducible defective prophage (5). Purified preparations of p2265 were a gift from Leslie Slaney. The plasmid pNovl was purified by two centrifugations of a cleared lysate in a cesium chloride-ethidium bromide gradient. Strains Rd(pamp90383) and uvr-l(pamp90383) were constructed by conjugation with a clinical strain carrying the plasmid. Growth media, transformation procedures, and methods of UV irradiation at 254 nm were as before (14) , except that cells were made competent by the medium M-IV method (18) . Conjugation was carried out for 2 h at 37°C on Millipore filters on chocolate agar. The cells were then suspended, plated, and allowed to express before addition of antibiotic as in the transformation experiments. Figure 1A shows the inactivation of transformation by p2265 to tetracycline resistance assayed on two different strains carrying a partly homologous resident plasmid, Rd(pamp90383) or uvr-l(pamp90383). There was little or no difference between the sensitivity of the excision-defective strain and that of the isogenic wild-type strain, and the sensitivity was comparable to that of H. influenzae phage with a similar DNA size assayed on an excision-defective host (14) . These data suggested either that the tetracycline marker could not be repaired by the excision mechanism in the wild-type strain or that the presence of pamp90383 altered the relative ability of the two strains to excise pyrimidine dimers. However, we found that the survival of the Rd(pamp90383) and uvr-I(pamp90383) cells after UV irradiation was plasmid, as seen by ampicillin resistance, and integration of the novobiocin marker into the chromosome were more sensitive in the excision-defective hosts. The kinetics of inactivation were also different for the two (11) .
The ampicillin marker of pNovl appeared to be considerably more UV sensitive than the novobiocin marker, probably reflecting the inability of the plasmid containing unrepaired dimers to become established. Dimers in the cloned chromosomal part of pNovl, however, would not necessarily be integrated into the recipient chromosome, and those that are would mostly be repaired in excision-proficient cells (7, 14, 16) . The data of Fig. 1B also reflected (19) . However, the novobiocin transformation of irradiated pNovl, which is affected by excision, also involves recombination with chromosomal DNA that is only partly homologous with the plasmid. Since only pNovl has homology with the chromosome, the difference in excision repair of p2265 and pNovl may be analogous to the situation of excision repair of transforming DNA, which does not occur until pairing with the chromosome has taken place (8) . Figure 1A also shows that the inactivation of the ability of irradiated excision-proficient rec-2 cells containing p2265 to donate the plasmid in conjugation was the same as the inactivation of the transforming ability of p2265 irradiated outside the cell. The fact that the irradiated plasmid DNA is apparently also not subject to excision repair although there is no partly homologous DNA inside the cell to form a recombination intermediate is evidence against the Stuy (19) explanation for lack of excision repair. Figure 2 shows that transformation to ampicillin resistance by pNovl in Rec-strains was more resistant than in strains Rd and BC200. In the Rec-strains, establishment of unirradiated pNovl is orders of magnitude less efficient than in the wild type, postulated to result from lack of stabilization of the incoming plasmid by the successful pairing with the chromosome that occurs in the Rec+ cell (15) . We suggest that in the Rec+ cell there is a dose-dependent loss of the plasmid that results from the pairing with the chromosome and that such successful pairing does not take place in the Rec-cell.
